1. Introduction
===============

Acute fibrinous and organizing pneumonia (AFOP) is a rare type of interstitial lung disease characterized by intra-alveolar fibrin balls and organizing pneumonia with a patchy distribution. It was first described by Beasley et al in 2002.^\[[@R1]\]^ Clinical manifestations and imaging findings of AFOP tend to be nonspecific, and the diagnosis depends mainly on histopathology.

Here, we present a female whose symptoms and auxiliary examination mimicked typical community-acquired pneumonia, tuberculosis, and nontuberculous mycobacterial infections (NTMIs). Histopathologic examination of percutaneous needle lung biopsy (PNLB) revealed a pattern of AFOP.

2. Case report
==============

A 53-year-old female was hospitalized in October 2017 with chief complaints of intermittent fever, chills, and cough since 10 days. Prior to her admission, she had received penicillin, cephalosporins and azithromycin at a local clinic, but with no tangible improvement. In July 2017, she developed painful round, slightly raised, and nonulcerative red nodules over the extensor aspect of the right calf. She was treated with methylprednisolone and cyclophosphamide for a period of time, followed by gradual withdrawal of drugs. She had a history of hysterectomy.

On admission, her vital signs were as follows: temperature 39°C; pulse rate 96/min; respiratory rate 18 breaths/min; blood pressure 131/75 mm Hg; oxygen saturation with room air 98%. Chest auscultation revealed increased breath sounds with no crackles. Apart from this, her physical examination was unremarkable. Results of laboratory investigations were: white blood cell count 18.51 × 10^9^/L; C-reactive protein 119 mg/L; erythrocyte sedimentation rate 90.6 mg/L; serum procalcitonin 1.62 ng/L. PPD skin test was positive but tuberculosis antibody test and T-SPOT were negative. Autoimmune antibody profile and tumor biomarkers were within normal limits. Chest radiography revealed multiple patchy opacities in the lungs and slightly enlarged mediastinal lymph nodes (Fig. [1](#F1){ref-type="fig"}A and B).

![Chest computed tomography (CT) images. CT images at admission showing multiple bilateral patchy infiltrates (A, B). CT images at day 25 showing a large consolidation in the left lower lobe (C, D). Posttreatment (prednisolone) CT images showing alleviation of lesions (E, F).](medi-98-e14537-g001){#F1}

We initially suspected drug-resistant pneumonia owing to the generally high prevalence of antibiotic resistance in China. We treated her empirically with broad-spectrum antibiotics (moxifloxacin plus imipenem) plus voriconazole, while waiting for results of blood culture, 1-3-β-[d]{.smallcaps}-glucan, and galactomannan (GM) tests.

Despite the treatment, the patient\'s clinical status worsened with no remission of fever (body temperature \>40°C on most days) and facial flushing. Results of blood culture, 1-3-β-[d]{.smallcaps}-glucan, and GM tests were negative. Chest computed tomography (CT) performed on day 25 showed persistence of lung lesions but with additional consolidation of lesions in the left lower lobe (Fig. [1](#F1){ref-type="fig"}C and D).

Because PPD skin test was positive but tuberculosis antibody test and T-SPOT were negative, we considered the possibility of tuberculosis and CT-guided PNLB was performed on day 19. The samples were sent to the Affiliated Hospital of Nanjing University Medical School for pathologic assessment. Histologic examination revealed massive fibrinous exudation with organization within alveolar spaces, scattered neutrophils infiltrate, which was consistent with AFOP. Ziehl--Neelsen stain and Gomori methenamine silver were all negative (Fig. [2](#F2){ref-type="fig"}).

![Hematoxylin and eosin-stained sections of percutaneous needle lung biopsy specimen showing massive fibrinous exudation with organization within alveolar spaces, and scattered neutrophilic infiltrates.](medi-98-e14537-g002){#F2}

Based on the clinical symptoms, imaging findings, and pathologic features, a diagnosis of AFOP was established. On day 25, the patient\'s treatment was changed to methylprednisolone 80 mg per day. The fever subsided on the following day, and her general condition greatly improved. The patient was discharged on day 27 with oral prednisolone 75 mg daily. After 2 weeks, her symptoms and chest radiograph (Fig. [1](#F1){ref-type="fig"}E and F) showed dramatic improvement with complete resolution of pulmonary symptoms; therefore, the dosage of oral prednisolone was reduced to 50 mg daily. At 6-month follow-up, her clinical condition was stable with no recurrence of respiratory symptoms and the dosage of oral prednisolone was reduced to 25 mg per day. Until the 9-month follow-up, her clinical symptoms completely disappeared and oral prednisolone was discontinued.

3. Discussion
=============

The AFOP is associated with several conditions such as rheumatologic disease, infections, drug reaction, environmental exposure, connective tissue disease, and lung transplantation.^\[[@R2],[@R3]\]^ This makes it difficult to identify clinical characteristics that are specific to AFOP. The patient\'s history and personal history was unremarkable. Laboratory tests at admission showed enhanced inflammatory indices (white blood cell count, C-reactive protein, procalcitonin) and we believe that infection may have been a risk factor for AFOP in this case. However, the patient had been treated with antibiotics prior to admission, and laboratory investigations failed to detect any of the pathogens after admission.

The histologic pattern of AFOP is similar to that of diffuse alveolar damage (DAD), cryptic organic pneumonia (COP), and eosinophilic pneumonia^\[[@R4]\]^; however, it has its own distinct histopathology. The course of AFOP can be acute or subacute, and clinical outcomes are directly related to the mode of onset. Patients with acute and severe AFOP show a clinical course similar to that of patients with DAD and typically have a poor prognosis.^\[[@R1]\]^ Patients with subacute onset exhibited similarity to COP with respect to clinical manifestations, imaging findings, treatment efficacy, and prognosis.^\[[@R5]\]^

Hwang et al^\[[@R6]\]^ and Cincotta et al^\[[@R7]\]^ proposed that traditional DAD may be an early manifestation of acute lung injury, while AFOP represents its late manifestation. They believe that AFOP is not an independent disease entity but rather a variant of DAD. AFOP was classified as a rare histologic pattern of idiopathic interstitial pneumonias (IIPs) by the American Thoracic Society and the European Respiratory Society in 2013.^\[[@R8]\]^

The AFOP has a large age range, ranging from 38 days to 78 years of age. The main clinical manifestations are cough, respiratory distress, asthma-like symptoms, and chest tightness. The most common radiologic findings are diffuse, patchy opacities with both peripheral and bilateral distribution; the lesions may be limited to the lung bases.^\[[@R1]\]^ CT images may show solitary nodule with air bronchograms which may progress to diffuse lung opacities.^\[[@R9]\]^ In addition, the images may appear similar to those in other lung diseases such as interstitial pneumonia, pulmonary edema, and infectious pneumonia.^\[[@R10]\]^

A definitive diagnosis of AFOP requires histopathologic evaluation. Tissue histopathology is characterized by intra-alveolar fibrin in the form of fibrin "balls" and organizing pneumonia with a patchy distribution.^\[[@R11]\]^ Specimens for histologic diagnosis of AFOP can be obtained by transbronchial lung biopsy, PNLB, thoracoscopic lung biopsy, or open lung biopsy. Although large biopsy specimens are recommended, we suggest that the method of lung biopsy should be consistent with the actual clinical situation, including the patient\'s tolerance to specific operations and the location of lung lesions.

The optimal treatment for AFOP remains controversial. Kuza et al^\[[@R2]\]^ summarized 111 cases reported in the literature. They found that glucocorticoids were the most common and successful treatment modality, but the dose was not uniform. The therapeutic effects of drugs may be associated with the onset of disease. Most patients with acute onset died^\[[@R12]\]^; however, patients with subacute onset responded well to glucocorticoids and had a good prognosis.^\[[@R13]\]^ In a case report,^\[[@R14]\]^ symptomatic improvement after antibiotic treatment suggests a possible role of antibiotics in management of this entity.

A diagnosis of idiopathic AFOP in patients with lung consolidation and occupying lesions requires exclusion of other types of lesions, such as abscesses, tuberculosis, and granulomas.^\[[@R1]\]^ Infectious diseases should be excluded prior to the administration of corticosteroids. AFOP was mistakenly diagnosed in a patient with tuberculosis and the inherent tuberculosis finally progressed to severe bilateral diffuse military tuberculosis owing to the use of steroids.^\[[@R15]\]^

In addition, the diagnosis of Sweet syndrome is also likely based on the clinical characteristics (exanthema over right calf and the effect of hormone therapy) despite the lack of skin biopsy. A literature review^\[[@R16]\]^ suggested an association between Sweet syndrome and NTMIs; therefore, the possibility of NTMIs cannot be completely ruled out.

In this case, although the patient rapidly responded to a relatively small dose of methylprednisolone, the possibility of tuberculosis and NTMIs cannot be completely ruled out; therefore, long-term follow-up is necessary. Attention should be paid to the risk of diffuse miliary tuberculosis and recurrence of the disease during hormone reduction and discontinuation.

The AFOP, a rare histologic subtype of IIPs has not attracted enough attention of clinicians. For patients with suspected community-acquired pneumonia and tuberculosis, the possibility of AFOP should be considered when antibiotic therapy is ineffective.
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